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(54) IC card leaning apparatus and IC card Issuing mathod 


(57) An IC card issuing apparatus comprise* a con- 
trol section (11) wttch creates IC card instruction data 
items necessary to causa an IC card (28) to function 
and sands 1he IC card instruction data items coflectively 
ano an tssuMry secnon (si; wrncn noios ma «-» euro 
instruction data Items sent coflecsvety from the control 
section (11) and sequentially Inputs the held IC card 
irisiruction data Items to the IC card (28) while verifying 
t from tie IC card (28). 
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Description 

{0001] TKg insertion relates to an C card issuing 
apparatus tor issuing an tc card thai houses an IC (t nte- 
grated circuit) chip having a itonvotatte data memory 
and a CPU (central pr o ce ssi ng unit) tor conUo t Big the 
data memory and to art (C card issuing method. 
[0002] As wary one know*, !C cards have been 
widely wad as portable iitorrnation raoorcftng mechurrm 
In various fields of industry The IC card Is a synthetic 
resin card that houses art tC card having a ronuofattfe 
data memory and a CPU for controlling the data mem- 
ory. 

[0003] IC cards of this type am o^eraJy issued using 
issuing apparatuses instsJIed in card issuing compa- 
nies. The issuing apparatus is composed of a computer 
and an issuing machine. The computer creates IC card 
instruction data, magnetic encode data, and print data* 
which are necessary to cause the »C card to function, 
and transfers the data to the issuing machine, 
[000*1 Then, the issuing machine not only inputa the 
tC card trtetruction data to toe IC card (data memory or 
the tike) to magnettoafly record the rrtagnetic encode 
data on the surface of the IC card but aiso prints on the 
surface of the ICcard on the basis of Ihepnntdata. TNs 
compietee the issuing process. 
[0006] The IC card instruction data is composed of 
instruction codes and subordinate data added to the 
imtruction codes, 8 necessary The instruction code is 
used to perform various typee of control Inducing set- 
ting conditions in the CPU in the IC card and writing 
autxxrJnate data into the data inemory in the IC card. 
[00061 To issue IC caids. R is nece ss ary to input mora 
than one IC card instruction data item into a single IC 
caid. 16 do this, the IC card instruction data items are 
transferred one by one from the computer to tie issuing 
rratchine and entered into the ICcard in sequence. 
[0007] In the C card, each time one IC irwtruction 
data Hem has been inputted the internal CPU checks 
whether the item has been entered property and 
returns* tor example, a status code to the issuing 
machine as response data indicating the resuft of the 
check Than, the issuing machine outputs the status 
code to the computer. 

[00061 Tr^computar has stored the status code which 
the IC card is to return when the data ha* been entered 
properly. The computer colatas the stored status coda 
with the status code returned from the tC card, thereby 
determining whether or not the data has been inputted 
property. 

[0009] Only when determining that the data has been 
inputted property, toe computer transfers to the issuing 
machine an IC card instruction data Ham to be inputted 
to the IC card. Thereafter, stotftar operations are 
repeated. When determining ttiat the input is abnormal, 
the computer ends the issuing process. 
[0010] With the conventional issuing nurtane, how- 
ever, to issue a singje IC card, the IC card instruction 


data and response data am transferred between toe 
computer and the issuing rr&tchne many times, which 
causes the problem of requiring a long time for tie IC 
caid issuing process. 

s 9)011) The state code outputted from the IC card as 
response data has been registered betorahand in the IC 
caret Because of this, tor exempts, when an IC card 
complying with code specficafons drUerent from ordi- 
nary ones is set as an object to be issued, toe statue 

io code outputted from the tC card disagrees with the sta- 
tus cods stored in the computer, even when the IC cud 
instruction data has been entered into the ICcaid prop- 
erty Asa result the issuing process is t erni nate d unfa- 
vorably 

is [0012] Furthermore, in to* conventional issuing 
machine, the time required to issue ft single iC card is 
toe sum of toe time required to input the IC card instruc- 
tion data, the time required to iragnetfcaBy record the 
magnetic encode data, and the time required to print on 

so toe basis of toe print data. 

[0013] Specrf icatfy. once the number of IC card* to be 
issued has been determined, toe total time required to 
issue all the IC cards is determined Therefore, tor 
example, when the operator ts too busy to deal wrto the 

a* issuing process, the issuing process may not be per- 
formed at ati, causing great inconvenience, 
[00141 Furto errors, with the conventional issuing 
a ppa r a t us, to prevent an unauthorized person from 
issuing cards, the operator is required to enter a code 

90 number at the time of start-up or before staring a 
processing program H the code number is not entered 
property, the card issuing process wil be Inhtertect 
[0015] Wahthe means for assuring security by requir- 
ing the operator to enter a code number, however, rf an 

ss unauthorized person has acquired the code number by 
dishonest means, there is a possfeflrty that an IC card 
wil be issued fflegsJry because the security rneasurea 
wil not work effectively. 

[0016] For instance, an unauthorized person can con- 

4o nect his own cevnputer to the issuing nrahine and issue 
an IC card by creating the IC card Instruction data, mag- 
netoc encode data, and print data BtegaJty. 
10017] An object of the present tovemton is to provide 
an IC card issuing apparatus and IC card issuing 

45 method which are capable of shortening the time 
required for the issuing process. 
[0018] Another object of tie present invention is to 
provide an IC card issuing apparatus and /Cca/diesu- 
ing method which are capable of not only shortening the 

so time required tor the issuing process but also perform- 
ing the valid issuing process without errors even when 
an IC card whose code spsefftcations differ from ordi- 
nary ones is set as an object to be Issued. 
[0019] StS another object of the present invention is 

ss to provide an IC card issuing annarafrat and IC card 
issuing method which are capable of not only perform- 
ing el of the issuing process coUectivery but also per* 
forming part of the issuing process first and the 
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remainder later to enable a ftadUi issuing p roe m tor 
the operators convenience. 

[0020] Sttfl another object of the present Invention is 
to provide an IC card issuing apparatus and IC card 
issuing method which are capable of not only perform- 
ing ad of the issuing process coBecevety but ajso per- 
forming part of the issuing proceas first and toe 
remainder later to enable a flexible Issuing process for 
the oporetor's ccnvenience and further of always per- 
forming the va6d issuing process without errors* 
[00211 StM another object of tie present ^werreon Is 
to provide an IC card issuing apparatus and method of 
controlling the apparatus which excel In security and 
retiabiity and are capable of preventing an unauthorleed 
person from issuing cards Blegaiy. 
(0022} SM another object of the present invecrion ts 
to provide an IC card Issuing apparatus and method of 
controfirng the apparatus which are capable of not only 
irnprovfng the security and reJtabirry by preventing an 
unauthorized person from issuing cards i legally but 
also shortening tie time required for the issuing proc- 
ess. 

(0O23] Stn another object of the rxese* irerenson is 
to provide an IC card issuing apparatus and method of 
controlling tie apparatus which are oap o fa to of improv- 
ing the security and reftebttrty by preventing an unau- 
thorized person from issuing cards ttegafly but also 
shortening the time required tor the issuing proceas and 
always peribrmtog the veJW issuing process. 
(0024} to the tC card Issuing apparatus and IC card 
issuing method acoorcSng to the present invention, the 
control section creates data Jteme necessary to cause 
an IC card to function and sends the data items cofiec- 
tjvety to the issuing section. The issuing section holds 
the data items sent collectively from the control section 
and issues an IC card on the basis of the held data 
Items. This shortens the time required to issue an IC 
card 

(002$) Trie control section creates response data toe 
IC card Is to return when data is inputted to the IC card 
and sands the data to toe issuing section- Each time 
data is Inputted to toe IC card, the issuing section coi- 
latea toe response data returned from the IC card with 
the response date from the control section. This short- 
ens toe time required tor toe issuing proceas, to addi- 
tion, even when an fC card corrprying with code 
sp eci fication s different from usual ones is set as an 
object to be issued, toe valid issuing process is per- 
formed without errors. 

(0026] Furthermore, in toe IC card issuing apparatus 
and IC card issuing method according to the present 
irvenbon, the control section selectively creates toe 
externely specified ones of the various types of data 
items necessary to cause an IC ce#d to tonetton and 
sends the created data Hems to the issuing section. On 
the basis of the setecttvety created data Herm, the issu- 
ing section issues an I C card. This makes it possible to . 
carry out all of the issuing process coflectfcery. m add* 


ton, only part of the issuing process may be perlbrmed 
first and the rernainder be carried out later. This enables 
a ftsxtoie issuing process, tafcing into account the oper- 
ator's convenience. 

s [0027] The control section creates response data the 
tC card is to return when data is inputted to toe IC card 
and sends the data to toe issuing section. Each time 
data is inputted to the IC card, the issuing s ei itk wt cot* 
tates the response data returned from the EC card with 

io the response data from the control section. TNs makes 
it possible to perform afi of the issuing process coJIec- 
fvefy. In addition, only part of the issuing process may 
be carried out first and the remainder be p erl br me d 
later. This not only enables a taoote issuing process, 

is taWng into account the operator^ co nvsriien ca , but also 
always assures £w valid issuing proceas without errors. 
10028] Furtoermore, in the IC card issuing apparatus 
ano cne mewioa or cornrosrtg sie apparasus, we control 
section creates data items necessary to cause an IC 

to card to function and sends the otato items to the issuing 
section. The issuing section fudges whether or not the 
medktm the operator has at the start-up of the IC card 
issuing apparatus la vaBd and. when the medium has 
been judged to be vafld. permits the process of issuing 

25 an IC card on toe basis of the data items created at the 
control se ct ion. This prevents an unauthorized person 
from issuing IC cards Wegaily, which assures high secu- 
rity and reratoBrty. 

[0029] The control section sends data items coftec- 

so threty to the issuing section. The issuing section holds 
the data items sent collectively from the control section 

and, on the bests of the held data home, executes toe IC 

card issuing proem. TNs not orrty prevents an unau- 
thorized person from issuing IC cards MegaHy. »nprov- 

35 ing security and reliebttty, but also shortening the time 
required for the issuing procssB- 
(0020] Moreover, the control section creates response 
data the iC card is to return when data is toputtedtothe 
C card and sands the creeled data to the issuing sec- 

40 fori. Each time data is inputted to the IC card, the issu- 
ing section collates the response data returned from toe 
IC card with the response data from toe control section. 
This not only prevents an unauthorized person from 
issuing IC cards Megaiy. improving security and refterjB* 

45 ity, but also shortening toe time required tor toe issuing 
process and always assuring the valid issuing process. 
(0031] Thissumrnary of the invention does not neces- 
sarily describe el necessary features so that the inven- 
tion may also be a sur><ombi na llo n of these described 

so features. 

(0032] This invention can be more fully understood 
from the following detailed description when token in 
conjunction with toe accompanying drawings, in which; 

55 RG. 1 is a block diagram to help obtain a f irst 
embodiment of the present invention; 
RQ. 2 is « flowchart to hefc explain the operation of 
the host computer in the first errtoocSmerrt; 
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FIG. 3 shows an issue guide screen appearing on 
the cteptay section of tie host computer in the first 
embodiment; 

FIG 4 shows the structure of IC card instruction 

■■ ■* - " ** i i i | i ** 

data tn tne fret omooGtment; 

FIG. 5 shows the structure of memory write data tn 

me ivoi erwocnrnenx, 

FIG. 6 Is a flowchart to help explain the operation of 
the control unit of the issuing machine in the first 
emborfment 

FIG. 7 shows tw C card instruction data to which 
transfer control data is added in the control unit in 
the fret etiexxliment; 

FIG. 8 is a flowchart to help explain the operation of 
the CPU in the IC card in the first embodiment; * 
FK3l 9 shows art example of the structure of 
response data outputted from tie IC card in the first 
entoJi m ent 

FIG. 10 shows another example of the structure of 
response data ou t pu t ted from thelC card in the first 
embodiment; 

FIG. 11 is a block dagram to hetp explain a second 

embodiment of tils present invention; 

FIGS. 12A and 12B are flowcharts to help explain 

trie operation of the host computer in the second 

ernbocSment; 

FIG. 1 3 shows an issue guide screen appearing on 
the dtepiay section of the host computer m the sec- 
ond embodiment; 

FIG. 14 is a flowchart to hetp explain the operation 
of the control unit of the issuing rneohine in the sec- 
ond emboof ment; 

FKin 5 is a bkack diagram to help explain a third 

embodiment of the present invention; 

FIG. 16 is a flowchart to help explain the operation 

of the host computer in the trwd errixxfiment; 

FIG. 17 is a flowchart to help explain the operation 

of the control unit of the issuing rmchine in the third 

embodiment; 

FIG. 16 is a flowchart to hetp explain tie operation 
of the CPU in the key card in the third embodiment; 
FIG. 19 shows a first rrxxfrlication of the third 
entxxliment and is a flowchart to help explain tie 
operation of the control unit of the issuing machine; 
FIG. 20 is s flowchart to help explain the operation 
of the CPU in the key card in the first rrKXfificetion; 
FIG. 21 shows a second modification of the tfwd 
embodknent and is a flowchart to help explain the 
operation of the comroJ unit of the issuing machine; 
and 

FIG. 22 is a flowchart to hetp explain the operation 
of the CPU in the key card in the second modifica- 
tion. 

[0033] Hereinafter, referring to the accarrpanytng 
drawings, a first embodiment of the present invention 
will be explained. In FIG. 1, numeral 11 indicates a host 
computer fejnctioning as a control section. For example. 


a personal computer is used as the host computer. The 
host computer basically comprises a cornpuang section 
12. an input device 13. such as a keyboard, and a dis- 
play section 1 4, such as a CRT (cathode ray tube), 

& [0034] The host computer 11 further cornpri se s a 
rnemory unit and an auxfliary memory unit that store a 
card transport database fBe 15. a wrrte database fie 16, 
a magnetic encode database fie 17. a personal data- 
base fSe 13, and a print database IBe 19. 

u> [0035] An issuing machine 21 is connected to the host 
oomputer 11 vis signal lines 20. The issuing machine 21 
includes a caid transport mechanism 22, a reader/writer 
unit 23. a card printing unit 24, and a control unit 26 con- 
taining a memory 26. 

is (003$) The card transport rriechantom 22 Includes a 
card transport path and sets of transport roiers 22a pro- 
vided along the card transport path. The card transport 
mechanism 22 has the function of transporting IC cards 
28 in a hopper 27 one by one td the reader/writer unit 

» 23. the function of transporting tteC card processed at 
the readerAvriter unit 23 to the card priming unit 24, and 
the function of transporting the IC card 28 processed at 
the card printing unit 24 to a stacker 29. 
10037] The IC card 28 houses an IC chip having a 

» ronvotatSe data memory and a CPU tor controling t>e 
data memory. 

[0038| The reader/writer unit 23 has the function of 
inputting the IC card instruction data and status code 
suppisd from the control unit 26 to the C card 28. that 

*> is, writing the data and code into the data memory of the 
IC card 28. and the function of magneticaJy recording 

the magnetic encode data supplied from the control unit 

26 onto magnetic stripe tape on tie surface of tie IC 
card 2a 

& [0O39J The card printing unit 24 has the function of 
printing on the surface of the IC card 28 on the basis of 
the print data suppCed from the control unit 26. 
100401 The control unit 26 controls the card transport 
mechanism 22. reader/Writer unit 23, and card printing 

4o unft 24 while making two-way data transfer wrth ths host 
computer 11. 

10041] To perform the principal functions, the host 
computer 11 includes the tallowing means deserted in 
Hem (1) to item (4): 

46 

(1) Means for creating IC card instruction data 
items necessary to cause a single IC card 28 to 

function. 

(2) Means for creating a specific status code 
50 (expected value: 2-byte numerical code) tie IC card 

28 usee as response data each time the IC card 
instruction data items created by tie above means 
are entered into the IC card 28. 

(3) Means for creating magnetic encode data and 
55 print data tor the iC caid 28. 

(4) Transfer means for coHectivety sending the IC 
card irxdruction data items, status code, magnetic 
encode data, and print data created by the means 
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in items (1) to <3> to the coord unit 26 of tie issuing 
rnecrxne21. 

[0042] To perform ths principal functtons. the corrtrol 
unit 26 of the issuing rmchine 21 includes (ha following 
means descrfeed in Htm (1) to torn (5): 

(1) Holding mesne for storing into the memory 25 
the IC card instruction date Herns, status code, 
magnetic encode data, and print data sent coJec* 
tfveiy from the host computet 11. 

(2) Input control means tor causing tie 
reader/writer unit 23 to input the IC card instruction 
data items and statue cods stored in the memory 
25 to the IC card 2a 

(3) Recorcfing confrol means for causing tie 
reads* Aw rUsr urril 23 to magnetically record tie 
magnetic encode data stored in the memory 2$ on 
the magnetic stripe tape on the IC card 28 

(4) Printing control means tor causing ths card 
printing unit 24 to print on the surface of the IC card 
28 on the bas|s of the print data stored in tis mem- 
ory 25 

(5) Control means for sequenttaly Inputting the IC 
cafd instnjcSon data Hems and status code to ths 
IC card 28, whie coBating the status code sent back 
from the EC card 28 with the status code held in the 
memory 25. 

[0043} To perform me rjrindpaJ furK*kxm. t» CPU of 
the IC card 28 includes tie following funcfon deecrfoed 

in Hem <1): 

(1) Control means which checks whether or not the 
input has been carried out property each time the 
rsaderJwriter unH 23 has inputted tie IC card 
instruction data Items and status code to the data 
memory and, H the input has been performed prop- 
erty, wtf send back the status code inputted by the 
reader/writer unit 23 to the reader/writer unit 23. 

[00441 Wfththe above corsTpjwetfon, the cperebonwIB 
be explained. FlQ. 2 is a flowchart to hefc explain the 
opera* on of the host computer 1 1. On the display sec- 
tion 14 of the host computer 11, an issue guide screen 
appears as shown in FIG. 3. On tie issue guide screen, 
there are an issue type specifying area, a personal iden- 
tification number sp ecify ing area, an OK key area, and 
a cancel hey area. 

[0048] In the issue type specifying area, there are an 
employee Identification card, a pass, and the. Bks as r 
types of issue. A check box is provided at the head of 
each Hem. When the operator moves the cursor to any 
one of tie check b ox es and clicks ft. then ths mark 
appears In the box X, meaning that the corresponding 
Hem has been specWed. FlQ. 3 shows that errptoyee 
identification card has been ipecifiod. 
[0046] In the personal identification number specifying 


area, there are a window tor d fcpta ytng tte inftieJ 
number of personal identification number (hereinafter, 
referrad to as p e rsona l ID) and a window tor displaying 
tie last value of psrsonaf ID. More than one persona* © 

5 can be speaFied by entering desired mjmsrfcat values 
into the widows from the input device 13. FK3.3shows 
that 96 persona) IDs ranging from number 00005 to 
number 00100 have been sp e cif ied, 
[0047] Whan tie operator moves the cursor to the OK 

ro key area and clicks H, ths rpscftcaUoi* on the screen 
are accepted (step 101) and an issuing process is 
started First of ths speoned IDs. the first personal ID 
(number 0005) is selected (step 102). 
(0048) In this case, because only the first personal ID 

75 has been selected (NO at stop 103), cenferoi proceeds to 
step 104. where tie card transport data item corre- 
sponding to the specsled issue type (hereinafter, 
referred to as the specfted type) is read from the card 
tr ansp ort database fils 15. 

(0048) Furthermore, tte IC card instruclion data items 
and status codes (expected values) correspon d ing to 
the specftted type are read from the write database fie 
1& An IC card instruction data Hem is made up of an 
instruction cods and subordineis data items added to 

25 the instruction code, t necessary, as shown to FIG. 4. 
[0050] An instruction coda is used to set conditions In 
the CPU of the IC 28 or write subordinate data Items 
into the data memory of the IC card 28. The subordinate 
data items Include selected personal IDs and ths period 

jo of vaDdrty If tie content s of an instruction cods are a 
read comm an d, such as key eolation, the subordinate 

000% is unnecessary 

[0051] Of tftelC card tostructkxt date ^ 

codes read from the write database 16, those corre- 

9S ^ponding to each other are combined to create memory 
write data (step 10$). 

[0052] For example, as shown In FlQ. 5. a memory 
write data tarn is created by combining the IC cart 
instruction data item X witt the status code x oone- 

*o spending to Ihe IC card Instruction data item X, by com- 
bining tie IC card iimtiuctfon data item X2 with the 
status code x corre s pondtog to ths IC card instruction 
data item X2. by combining the IC card instuction data 
item Y with the two status codes y and z corresponcing 

46 to the IC card irairucson data Hem Y. or by con toto fog 
tte IC card instruction data item X3 with the status code 
x corresponding to ths IC card instruction data item X3. 
These memory write data terns are created in 

50 [0053] Ths first memory write data tern and the sec- 
ond mamory wrhe data item havs the earns status code 
x. In this case, whan the status codex has been omitted 
from tie second rriemory write data Hem. tie status 
code x in the first memory write data item is used as the 

es status code tor the second memory write data ftsm 
[0054] A mamory write data item obtained by ccenbin- 
Ing a single IC card instruction data item Y with two sta- 
tus codes y and z is used, taking into account the 
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lollowtno thing. The status code y is used a* a statu* 
code issued when the proper input to the data memory 
of the IC card 2S ha* been completed on the baste of 
the tC card instruction data fcem Y The status code z ts 
used as a status code issued when the next input can- j 
not be performed because tie write enable area at the 
data area is tui on captation at the proper input 
[0065] The magnetic encode data correeponting to 
the specified type Is read from the magnetic encode 
database fie 17. The same selected personal ID and to 
period of vaiiday as those included to to subonSnate 
data in the IC card reduction data are forced into the 
read magnetic encode data (step 106). 
[0056] Next the personal data (including name, 
address, poet, arid porfrart) are read. At the same lime, is 
the print data (including characters, photographs, pat- 
tarns, and bar codes) correeponcSng to the specfied 
type are read from the print database fie 19. A part 
(e.g-» the name and portrait) of the read personal data 
are forced into the print data (step 107). 20 

[0067) The card transport data item, each memory 
write data Kern, magnetic encode data item, and prim 
data Item created as described above are sent cottec- 
tivety to the control unit 26 of the issuing machine 21 
(step 108). 25 

[0068) After the colecttve data transfer, a normal 
issue com ma n d or an abnormal issue command from 
the control unit 26 is waited for to arrive (steps 109, 
110). The normal issue command is Issued when the 
issuing process tor a first IC card 28 has been com- so 
pieied property in the control unit 26. The abnormal 
issue command is issued when an abnormaJty has 
occurred in me issuing process. 

[0059] When the normal issue command has been 
received (YES at step 109), control returns to step 102, as 
where the second personal 10 (number 00006) is 
selected as one of the unselected of the specified per- 
sonal IDs. On the basis of tie selected personal ID, a 
sfrnSar process is repeated to issue a second IC card 

[0060] When the abnormal issue command has been 
received (YES at step 1 10). the display section U noti- 
fies an atewrrneJrty (step 111). TNs completes the issu- 
ing process. When aJJ the specfied IDs have been 
selected (YES at step 103), it is judged that 96 IC cards 45 
28 ranging from number 00005 to number 00100 have 
been issued and the cfsptay section 14 notifies the com- 
pletion of the Issuing (step 112). 
[0061] FIG. 6 is a flowchart to heap explain the opera- 
tion of the control unit 26. The transported each so 
memory write data item (IC card instruction data item + 
status code), magnetic encode data, and print data sent 
collectively from the host computer 1 1 are taken in and 
stored in the memory 2S (step 201). 
[0062] On the basis of the card transport data stored ss 
in the memory 25, the card transport mechanism 22 is 
controlled (step 202). 

[0063} Of the memory write data items stored in the 


memory 25, one of the items that have nc* been entered 
into the IC card 28 is selected As shown in F*G. 7, 
frenster control data is added to both the head and the 

errioftheCcajdirmtriJCtio^ 

+ suborefnate data) in the selected memory write data 
Item. 

100641 The transfer control data item at the head is tor 
deterrrsning the procedure tor transferring the C card 
instruction data to the IC card 28, The transfer comrof 
data item at the end includes parity check data. The 
memory write data item to which the transfer control 
data items have been added is entered by the 
reader/wrnar unit 23 into the data memory ot the IC card 
28 (Step 203), 

(00661 After the entry, the status code from ttolCcard 
28 is wafted tor to arrive (step 204). When the status 
code from the IC card 26 has been received (YES at 
step 204), the status code is collated with the status 
code in the previously sei ected memory write data item 
(step 205). 

[0066) Then, when the status codes coincide with 
each other (YES at step 206). it is Judged whether or not 
afl the memory write data items stored in tie memory 
25 have been inputted to the IC card 28 (step 207). 
Because only one memory write data item has been 
entered into the C card 28 (NO at stop 207), control 
goes to step 203. where another unentered memory 
write data nam is selected again. After this, a similar 
input process is repeated. 

[0067] After al the memory write data Items stored In 
tve memory 25 have been entered into the tC card 28 
(YES al step 207), control data unique jo the magnate 
track is added to the magnetic encode data stored in the 
memory 25. The reader/writer unit 23 magneticaBy 
records the resulting data onto magnetic stripe tape on 
the surface of the IC card 28 (step 208). 
[0068] The prim data stored in tie memory 25 is sup- 
piled to the card printing unit 24 and printing is done 
according to the layout previously defined on the sur- 
face of the tC card 28 (step 209). Then, a normal issue 
command indicating mat the issuing process for tfw first 
IC card 28 has been completed property is sent to tie 
host computer 11 (step 210). 

[D069] When the memory write data items are entered 
into the IC card 28. rf the received status code returned 
from the C card 26 disagrees wrft the status cc<to to the 
selected memory write data item (MO at step 206), an 
a bnor ma l issue ccrnmand wil be sent to tie host com- 
puter (step 211). 

[0070] Next FIG. 8 is a flowchart to he*> explain the 
cperafconof the CPU of the K5 card 28. Each time the 
reader/writer unit 23 enters a rnemory write data item 
(IC card Instruction data item + status code) (step 301). 
an iristruction code is extracted from the IC card instruc- 
tion data item in the memory write data item and the 
process correspon di ng to the instruction code is exe- 
cuted (step 302). 

(0071) Then, a check is made to see V tie memory 
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write date has been inputted properly (stop 303} and a 
status code indfcating the result of the check is sent to 
the reedier unH 23 (step 304). 
{00721 Specifically, 0 the memory write data ha* been 
Inputted property, the status code in the memory write 
date tarn entered by toe r ee d arAeriter untt 23 h 
returned as A is to the reader/writer unit 23. If the input 
Is abnormal, a statue code prevtousfy registered In the 
IC card 28 is sent to the reader/writer unit 23. 
[0073] The status code b sent to the resder/wrher unH 
23 in such a manner toat ft is included in the response 
data in the format shown in FIG. 9 or BGl 10. The 
response data is made up of transfer control data at the 
head, a status code, subordinate data added if neces- 
sary; and transfer contoi data at the end, 
(00741 The transfer control data at the head (s for 
determining the procedure tor transferring the response 
date to the issuing mac h ine 21. The transfer corrkoJ 
data at the end is parity check data of the Wee. 
|0079) Wrtotheffntterrtootfrrientbeo 
uai data items Oncfuotng the status code) created at the 
host computer 11 are sent coftectivery to the issuing 
macNne 21 . the data wffi not be trerisfBrredrjetweenthe 
host computer 11 and the issuing machine 21 many 
times, which helps reduce the time required to issue an 
IC card 28. 

[007*1 VVhen tie input to the K^csid 28 rta« been car- 
ried out properly, the stetos code the IC card 28 is to 
output as response data is created as an expected 
value at the host cornputer 11. The status code, 
together wflh the C card instruction code, is given to the 

IC card 28. 

10077] As a result tor example, even when an IC card 
28 using codes different from usual ones has been set 
as an obieel to be issued, the status code in tie ICcard 
28 never tails to coincide with the status code in the 
issuing machine 21. TNs prcvente the problem of end- 
ing the issuing process athough ths input has been per- 
formed propmty, which assures the valid issuing 
process without errors. 

[0078] In the first embodiment, for example, after 
memory write data Kerns have been created and Input- 
ted to the IC card 28, when the process of readtog spe- 
cfic data from the C card 28, serving the data from toe 
issuing machine 21 to the host computer 11. and manip- 
ulating the data is needed to create more memory write 
data items, collective data liensfer from the host compu- 
ter 1 1 to ths issuing rnachme 21 is performed in two or 
more session ib 

[0079} Hereinafter* ft second embodiment of the 
present invention win be explained in detail by reference 
to the accompanying dr a w in gs. In FIG. 11, the same 
parte as those in FIG. 1 are indicated by toe same refer- 
encesymbols. in the memory unit end auritery memory 
ijnH toe host cc^nputer 11, an issue history fie 30 is 
stored in addition to the aforementioned flee 15 to 19. ■ 
[0080] Tb perform toe principal functions, the host, 
computer 11 includes the totowtog means described fn 


item (1) to item (3): 

(1) Means tor seiectvefy creating the externally 
specified one of the foeowiny; memory write data 

5 items to be inputted to the IC card 28 [composed of 
IC card instruction data items required to cause tie 
IC card 28 to function and a specific status code (an 
expected value: 2 -byte nurnertcaJ code) toe ICcard 
28 uses aa response data when toe IC card tnctruc- 

io fion data has been entered into toe IC card 28J; 
magnetic encode data tor the IC card 28; and print 
data tor toe ICcard 28. 

(2) Means tor storing the contents of the data creat* 
ing process selectively executed by the above 

15 means into the issue history file 30 as issue history 
data and creating uncreated data items according 
to an externafiy supplied continuous issuing conv 
mend on toe basis ol the issue history data. 

(3) Transfer means for sending the created data 
to rtefrttcotiecavsiytothecorttrol^ 

machine 21. 

10081] The control unit 26 in the issuing mechlna 21 
includes means (1) to {5} tor realizing stmiar principal 
as functions to those explained In the first embodiment 
The CUP in toe IC card 28 fndudeG means (1) for real- 
izing a fltmttar principal amotion to that explained in the 

- * ■ in Ji i rll ii i i ill 

nrs* si i ixuimsnL 

(0082] The operation of the second errtoocSment hav- 

30 ing toe above cortfiguration wffl be explained below, 
FIGS. 12A and 128 are flowcharts to help explain the 
operation of t^ host cornputer ii. On thecSspiay sec- 
tion 14 of the host computer 11, an issue guide screen 
as shown in FIG. 13 appears. On toe issue guide 

36 screen, there are an issue content specifying area and 
a continuous issuing specifying area in addtton to the 
respective arses shown \n FIG. & 
{0083] In the issue content specifying area, there are 
fnemory writs data, magnetic encode data, and print 

40 data as the contents of issue. A checkbox is provided 
tor each Rem In the initial mode, the mark X is placed in 
each of tie check boxes (which meens toe correspond- 
ing herns have baen specified). By laying the cursor on 
any one of the check boxes and cScMng toe box, toe 

43 mark X in toe box is deleted (which means that toe 
s pe ci ficati on of the corresponding item has been can- 
celed). In FTG. 13, all toe Hems tor memory write data* 
magnetic enco de data, and print data have been sped- 
Bed. 

so {0084] In toe contirwous issuing specifying area, onfy 
one check box is present. When the cursor is laid on the 
check box and the box is clicked, the mark X appears in 
toe box, thereby specifying coniouous issuing. 
{00881 When toe operator lays toe cursor on the OK 

m key area and cede toe area, tie specfied intorrnation 
on the issue guide screen is accepted (stop 121) and 
toe issuing process is started ft continuous issuing has 
not been specfied (NO at step 122), the personal O 
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(number 00005) at the head wSI bo selected as one of 
the urtseiecled of tie specified personal IDs (stop 123). 
[008$] In this case, because only the personal ff> at 
the head has been selected (NO at step 124), control 
proceeds to step 125, where it to judged whether or not 
memory write data has been specified, tf memory write 
data has been specified (YES at step 125). the card 
transport data item ooi responding to the o pa cif ied type 
wiH be read from the card transport rtatnhaae fie 15 
{step 126). 

[0087] Furthermore, the IC card instruction data items 
and status codes (expected values) corresponcing to 
the specified type are read from the write database ftfe 
16. Then, memory write data items are created by com- 
bining, the IC card instruction data items wHh the corre- 
sponrjng status codes (step 127). 
[0088) Thereafter, tt is judged whether or not magnetic 
encode data has been spedfied (step 1 28). tf magnetic 
encode data has been specified (YES at step 128). the 
magnetic encode data item corresponding to the speci- 
fied type w» be read from the magnetic encode data- 
base He 17 and the same selected personal ID and 
period of validity as those in the suborrjnata data in t*e 
IC card instruction data item wll be forced into the read 
magnetic encode data ham (step 1 29). 
[0088| Next* H is iudged whether or not print data has 
been specif ied (step 130}. tf print data has been speci- 
fied (YES at step 130), the personal data (including 
name, address, post and portrait) corrssponrjng to the 
selected personal IO will be read from the personal 
database fee 18, the print data OnclurJng characters, 
priotographs, patterns, and bar codes) corresponolng to 
the specified type w» be read Irom the print database 
file 19. and a part (name and portrait) of the read per- 
sonal data wil be forced into the print data (step 131). 
[0090] In this way, the memory write data items, mag- 
nate encode data, and prim data are seiectivery created 
and the issue history data is recorded in the issue his- 
tory fie 30 (step 132) The issue history data item is 
such that the s e l e ct ed personal ID is caused to corre- 
spond to the contents of the data creating process. 
Then, the created data items are sent ooUectrveiy to the 
control unit 26 of the issuing rnachine 21 (step 133). 
(0081) After the ooSecuve data transfer, the normal 
issue command or abnormal issue command from the 
control unit 28 is w a i ted for to arrive (steps 134, 135). 
The normal issue command is issued from the control 
unit 26 when the issuing process of a first IC card 28 
has been completed property. The abnormal issue com- 
mand is issued when an abnormality has occurred in 
me issuing process. 

{0082) When the normal issue command has been 
received (YES at step 134), control returns to step 122. 
where the second personal ID (number 00008) is 
selected as one of the unset acted of the specif ted per- 
sonal IDs, On basts at the selected personal ID, a simi- 
lar process is repeated to issue a second IC card 28. 
[008$) When the abnormal issue ccrnmand has been 


received (YES at step 135), the dtoptay section 14 no*> 
fies an a bn orm al ity (step 136), TNa completes the issu- 
ing process. When aS the specified IDs have been 
selected (YES at step 124), it is judged that 98 IC cards 
g 28 ranging from number 00005 to number 00100 have 
been issued and the Cfepa^ section 14 rtotifies com- 
pletion of the issuing (step 137). 

(0094) At tie stage where one or two of the memory 
write data items, magnetic encode data Hems, and print 

io data items have been specified and created, the issuing 
process is sal in progress and the issuing process of 
uncreated data items has not been completed, lb axe- 
cute tie remaining issuing process, the IC card 28 in the 
middle of the issuing process is sat in a hopper 27 and 

is CONTINUOUS ISSUING is specified on the issue guide 
screen on t>e display secton 14. 

(0095) When CONTINUOUS ISSUING has been 
specified (YES at step 122), the IC card 26 (in tie mid- 
dle of the issuing process) in the hopper 27 is sent to the 

20 reader/ writer 23, which reads the personal ID written in 
the data memory of the IC card 26. Then, the issue his- 
tory data item corresponding to tie personal ID to read 
from the issue history fie 30 (step 138). 
[0098] The issue history data item read from the issue 

25 history fia 30 includes the contents of the data creating 
process already carried out On tie basis of the Issue 
history data Mam, ft is judged what are the uncreated 
data items (step 1 39). Then, the data items are created 
(stsp 140). 

so [0097] For example, when the uncreated data is mem- 
ory write data, step 126 and step 127 are executed to 
weeto memory writo dato items. When tt^ 
data is magnetic encode data, step 129 is executed to 
create a magnetic encode data item. When the unore- 

35 ated data to print data, step 131 to executed to create 
memory a print data item 

10098] After the rermkiing data hems have been cre- 
ated, tie issue history data to recorded again in the 
issue history fie 30 (step 132). The issue history data to 

*o such that the selected personal C to caused to corre- 
spond to the contents of the data creating process. 
Then, the created data items are sent ooaectively to the 
cor^unit26ofthetosulrigrrsMhirie21 (step 133). 
10080) FK3. 14 to a flowchart to help explain the oper- 

46 ation of tie control unit 26. The data sent from the host 
computer 11 are taken in by the contol unit 26 and 
stored in ths memory 25 (step 221). On the basis of the 
card transport data stored in me memory 25. tte card 
transport irtecrianism 22 is uon li ofta a (step 222). 

so (01001 Thereafter, tt is judged whether or not more 
than one memory write data Item to included in the data 
Items stored in the memory 25 (step 223). H more than 
one rnemory write data item to stored in the memory 25 
(YES at step 223), one of the memory write data items 

ss not entered into the IC card 28 to selected. Then, trans* 
far control data to added to the heed and end of the IC 
card instruction data item (instruction code + suborcfi- 
nate data item) in tie selected memory write data item 
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as shown in FK3. 7, 

[0101] Then, the readernvriter unit 23 records the 
transfer -control-data- added memory writ* data tow into 
the data rnemory of the iC card 28 (step 224). After the 
input, the status cod* from the IC card 28 is waited for « 
to amve (step 225). When toe status coda from the IC 
card 28 has bean received (YES *t step 225), the status 
coda is coasted wHh the status coda in toe previously 
selected memory write data tarn (step 226). 
(0102] Then, whan the two status codes coincide to 
(YES at step 227), It is judged whether or not al the 
memory write data Hen* stored In the memory 25 have 
bean entered into the IC card 28 (step 228). Because 
only one memory wrfte data ftem has been entered into 
the IC card 28 (NO at stap 228). control proceeds to is 
step 224. where anofher unemered memory write data 
Item Is set acted After tie, a simitar input process is 
repeated until a)1 the rnemory write data Seme stored In 
the memory 25 have been entered into the IC card 28 
{YES at step 228). » 
[0103] On the other hand, H rs judged whether or not 
magnetic enoode^ data is included in the data items 
stored in the memory 25 {step 229). If magnetic encode 
dato ie stored in ttamemoiy 25 (YES at step 229% con- 
trol data unique to the magnetic track is added to the ss 
magnate encode data. The reader/writer unit 23 mag- 
neticaUy records tie confrol-deie-adaed encode data 
onto nieonetic stripe tape on the surface of the IC card 
28 (step 230). 

[0104] Next It is judged whether or not print data rs *> 
included in tie data items stored in the rnemory 2S (step 
23 1). w ere print oeta is stored ft Tie memory zs \Yto 
at step 231). the print data w* be supplied to tie card 
printing unit 24. which wtfl print on the surface ol tie IC 
c&fd 28 a cc ofd tng to a predefined layout {step 232}. ss 
Then, a normal issue command JncScstong that the iseu* 
ing process of the first IC card 26 has been co ntjlate d 
is sent to the host computer 11 (step 233). 
[0105] Vmen tie memorywrtta data Ham is inputtedto 
the IC card 28, rl the received status code returned from 40 
the IC card 28 disagrees wfth the status coda in the 
se le ct ed memory write data item (NO at step 227), an 
abnormal issue comman d wit be sent to the host com* 
putsr (step 234). 

(01081 The data items sent from the rwstoxnputer 11 49 
include the ones created in t>e first data creating proc- 
ess and the onee created in tie second or later data 
creating procees. Either data Hem wit be processed at 
stap 221 to stop 234. 

(0107] The operation of tie CPU in tie IC card 28 is so 
the same as that explained according to the flowchart of 
FIG. 8, so explanation wfl be omitted. 
[0106] Wfth the second su to Jii nai it of tie memory 
write data, magnetic encode data, and print data* the 
one specified by the operator is selectively created. On « 
the basis of the created data, an IC card 28 is issued. 
This makes it poestoie to carry out al of the issuing . 
process ooflectivety. tn addition, lor example, when the 


operator is busy and has not enough time to deaJ wrth 
the issuing process, he or she can carry out part of the 
issuing process first and trw r etr iai rrier later, dapenc 3 ng 
on toe drcurnstancas. 

(0109(] Uke the first ernbodrrrtent, the second embodi- 
ment produces not only the effect of shortening the time 
required to issue an tC card 28 but also the effect of per- 
forming the vstid issuing process without errors even 
when, for example, an C card 28 using codes deferent 
from usual ones is set as an object to be issued 
£0110] Hereinafter, a third errtocSment erf the present 
invention wtl be explained in detail by reference to the 
acccrrpanying drawings. In FIG. 15, the same parts as 
those in RQl 1 are Indi cat ed by the same reference 
symbols. The issuing machine 21 includes a key card 
reader/writer unit 31 . 

(0111] The key card readarnvmer unit 3f enables the 
insertion and removal of an identification medium the 
opeiaim has, such as a key card 32. The unft 31 
exchangee data with the Inserted key card 32. The key 
card 32 is an IC card given only to a person who has the 
authority toperlbrm trie issuing process with ths IC card 
issuing apparatus. The card 32 has a data rnemory and 
an IC chip with a CPU tar controlling the memory. The 
data memory stores type identification data represent- 
ing the type of the Key card 32 and card certi ficati o n 
data (medium certification data) unique to tie key card 
32. 

{0112} The control unit 26 of the issuing machine 21 
houses a rnemory 25. h is also provided wfth a power 
switch 33 and a display urtit 34. Whie performing two* 
way data transfer wfth the host computer ^1 wia signal 
lines 20, the control unit 28 controls the card transport 
mechanism 22. reader/writer unit 23, card printing unit 
24, and key card reader/writer unit 23. The pewer switch 
33 is provided to turn on and off the operating power 
supply voltage of the issuing machine 21 . 
(0113) The host computer 11 inctudes means (1) to 
m e ans (5) for resizing slmfar principal functions to 
those explained in tie first ernboolment The control unrt 
28 of the issuing machine 21 includes not only means 
(1) to means <5) lor realizing stmOar prindpaJ functions 
to ttose explained in the first errtoodimeni but also the 
following means (8) and (7) tor executing further princi- 
pal functions: 

(8) Judging means which takes in tie type identifi- 
cation data from the card (a Key card 32 or another 
card) in the key card reader/writer unit 31) when the 
operating p ow e r supply voltage is turned by tie on 
operation of the power switch 33 (when the appara- 
tus is started), judges the type of the card, takes in 
the card ce rtificati o n data from the key card 32 
when the Judged type is that of tie key card 32 cor- 
responding to the IC card issuing apparatus, col- 
fates the card certification data wfth the medium 
certification data stored in the rnemory 25. and 
judges tie key card 32 to be vafid when tha result of 
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the coHatton shows that they coincide. 
(7) Control means for permitting tw operator* of 
the issuiryj rrachine 21 or tie iestang process when 
the judging means has judged that tie key card 32 
isvaJid. * 

{0114] To executed a prkxapai function, tha CPU of tha 
key caul 32 indudee the to flo wing means explained In 

rtem(1): 

(1) Control means which sands tha type identifica- 
tion data stored in the intern*; data memory to the 
key card reader/Writer unit 31 when being activated 
by the operating voltage from tha key card 
reader/writer unit 31 and thereafter sends the card 
certification data stored in the internal data memory 
to the key card reader/writer una 31 whan receiving 
a read command from tha key card reader/writer 
unit 31. 

[01151 The CPU of the IC card 28 further includes 
means (1 ) lor realizing a timiar principal function to that 
explained in tie first emrjodbnent 
foil SI Tha operation of the third en^xxlirnerrt having 
tha above configuration wit be explained. FIG. 16 la a 
flowchart to help explain tie operation of the host com- 
puter 11. tn FK3L 16, tie processes at step 151 to step 
157 are the same as those at step 101 to step 107, so 
explanation of them wHi be omitted. 
[0117) The card transport data, memory write data, 
magnetic encode data, and print data created by the 
processes at step 151 to step 157, together with an 
issue cornmand, are sent collectively to the control unit 
26 of tie issuing machine 21 (step 150). 
[0118] After the collective data transfer, a normal 
issue cornmand, an abnormal issue command, or an 
issue impossfele command from tie control unit 26 la 
waned for to arnVe (steps 159, 160). Tha normal issue 
cornmand is issued when tha issuing process of an IC 
card 28 has been completed properly in the control unit 
28. The abnormal issue com ma nd is Issued when an 
abnormatfty has occurred in tie issuing process Tha 
issue irrpoe&fcie command is issued when mere is a 
poestsitty that the issuing process wffl be performed Die- 
gaty 

I011d| \Mien the normal issue cornrnand has been 
received (YES at step 159), control returns to step 152, 
where the next personal ID (number 00008) is selected 
as one of the u ns ele ct ed of tie specified personal IDs. 
On the basis of the selected personal ID. a simitar proc- 
ess is repeated to issue the next IC card 28. 
[0120] When the abnormal issue command or issue 
irnposstole cornmand has been received (YES at step 
160), the cfispiay section 14 notifies the contents of the 
command (slap 161). This completes or inhfcrts the 
issuing process. When all the speeded IDs have been 
selected (YES at step 153), it is judged that 96 IC cards 
28 ranging from number 00005 to number 00100 have 


bean issued and the display section 14 notrHes One conv 

pletion of the issuing (step 162). 

[0121] The control unit 26 in the issuing machine 21 

basically operates accorcfcng to tha flowchart shown in 

Fia 6. soexptaru^kxicf thtspertoftr* 

omitted. Whan tha operating power supply voltage is 

turned on by the on operation of the power switch 33, 

the control unit 26 operates according to the flowchart 

shown in FIG. 17. 

[01221 When t>e power switch 33 turns on the operat- 
ing power supply voltage (YES at step 401), a prompt 
appears on the oSspfcy unit 34 (step 402). The prompt 
requests the operator to insert the key card 32 into tha 
key card readert«r*er unit 31 . 
[0129] When a card Ot «at« unknown wrietrierrt is the 
key card 32 or not) Is inserted in the key card 
reader/writer unit 31 (YES at step 403), electricity is 
supplied to the inserted card via the key card 
reader/Writer unit 31 (step 404), This activates the 
inserted card, which causes the card to sand the type 
iden»icalionaataOnthet*s^^ 
data, the type of the card is determined (step 405). 
[0124] If the inserted card is the key card 32 corre- 
sponding to the IC card issuing apparatus, not, for 
example, an ernptoyee ida nUficaUo n card or a pass 
(YES at step 406). a read command tor reacting the card 
certificate data wiB be sent to the key card 32 (step 407), 
[0126] After tha key card 32 has sent the cart certifi- 
cate data to response to the read command (YES at 
step 408), the sent card cerfftcate data is collated with 
the medium certificate data stored tn tha memory 25 
(step 409). Iftheresu^ 

they coincide, it wH be Judged that the key card 32 is 
valid (YES at step 410). Namely, the operator is author- 
ized to perform the issuing process. 
[0126] When the key card 32 has been judged to be 
valid (YES at slap 410). tie issuing process with tie 
issuing machine 21 isaMowed (step 41 2) on me basts of 
tha recaption of tha issuing cornmand from tha host 
computer 11 (YES at step 411). 
[0T27] On the other hand, when the result of the cot- 
tation has shown toat they disagree, the key card 32 is 
Judged to be invalid (hto at step 410). Namely, the oper- 
ator is Judged to be an unauthorized person without tie 
right to perform the issuing process. In the case where 
the key card 32 has been judged to be invalid (NO at 
step 410). when the issuing cornmand from tha host 
computer 1 1 has been received (YES at step 418), an 
issue impossible command indicating that the issuing 
process is Unuos* Ue is sent to tha host computer 1 1 
(step 414). 

[0T28] FIG. 18 is a ftowchart to he* explain trie oper- 
ation of the CPU of the key card 32. Being activated by 
the operating voltage from tie key card reader/writer 
unit 31. the CPU causes the type JoerrrJficabon data in 
the data memory of tie key card 32 to be sent to tha key 
card reader/writer una 31 (step 501). 
[01299 Thereafter, when the reed command from tie 
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Way card reader***** unit 31 has bean r«cw«J (YHS 
at step 502}. the card certificated** stored in tie inter- 
nal data memory is sent to the hey card reader/writer 
unit 31 (step 503). 

[0130] Because the remaining operation of the CPU in 6 
the C cart 26 is tie sew as trial explained acc^ 
to the flowchart shown In FIG. ft. its explanation w© be 
omitted. 

10131] With ttta third erraxx fim ent it is judged whether 
or not the card inserted by tie operator fcs valid. Only io 
when lie result of the judgment has shown that the card 
is v*ftd, the issuing process win the issuing machine 21 
is allowed. As a result, tor example, even rf an unauthor- 
ized person attempts to connect his own computer to 
the issuing machine 21 and issue aii IC eaud Itegaly by is 
creating IC card inetrucfon data, magnetic encode 
data, and print data, the Issuing wiH be prevented 
Therefore, it is poesJbie to improve the security and refc- 
abirrry of the issuing of IC cards 28. 
[0132) like tie first and second enixxfimente, the so 
third embodiment produces not onry the effect of short- 
ening tie time required to issue an IC card 28 but also 
the effect of performing the void issuing process without 
errors even when, lor example, an IC card 28 using 
cedes d^em from usual ories is set as an object to be ss 
issued. 

[0133] Next a first m oc M i ca tion of the third embodl- 
ment wtfi be explained. In the first tnodffication, instead 
of tie aforementioned judging means (6), judging 
means explained in item (6a) below is used as tunc- so 
ttonal means the comrol unJt 26 of the issuing rnachine 
21 has: 

(6a) Judging means which takes in the type identifi- 
cation data from the card (the key card 32 or 
anotier card) inserted in the key card reeder/writsr 
unit 31 when tie operating power supply voltage is 
turned on by tie on oper at io n of the power switch 
33 (when the apparatus is started) and Judges the 
type of the card. When the judged type is thetof tie *> 
key card 32 cofresponcSng to the IC card issuing 
apparatus, the fudging means sends a key collate 
instruction data to the key card 32 and causes the 
CPUofthakeycajd32tocoiatetheksydatain the 
key coiate instruction data w*h the key data stored 45 
in the key card 32. Then, the result of the eolation 
is taken in by the control unit 26, When the result 
has shown that they coincide, the Judging means 
judges that the key card 32 is valid. 

SO 

{0134] Furtr>ermore. in the first mcdB instead of 
the aforementioned control means (1). control means 
explained In item (la) below is used as the functional 
means the CPU of the key card 32 has: 

s$ 

(1a) Control means which sends the type identifica- 
tion data in tie internal data memory to tie key. 
card readn/writeT unit 31 when being activated by 


tie operating voltage from tie key card 
reader/writer una 31. thereafter collates the key 
data in the key coiate instruction data with the key 
data stored in tie internal data memory when 
receiving the key co lla t e tnstrucbon data from tie 
key caid reader/writer unit 31 . and sends the result 
of tie cofiatton to the key card reader/writer unit 31 . 

[0135] The operation of the first modffication having 
the above configuration wU be explained. FIG. 19 Is a 
flowchart to help explain the operation of the control unit 
28 of the issuing machine 21. As shown in FIG. 19. the 
process sri at step 421 and step 422 are executed in 
place of the processes at step 407 to step 410- 
(0136] If the inserted in trie kay<^ reader/writer 
unit 31 is the key card 32 corresponding to the IC card 
issuing apparatus, not an employee k f en tifi c ati on card 
or a peas (YES at step 406). key coftate instvefondata 
wa be sent to the key caid 32 (step 421). 
(0137] The result of the collation on the basis of the 
key collate irwtnictkxio^ is taken 
3a If the resutt has shown coincidence (YES at step 
422). it wit be Judged that the key card 32 is valid (the 
operator has the authority to perform tie issuing proc- 
ess). From this judgment the issuing process with tie 
issuing rnachine 21 win be permitted (step 412) on 
reception of the iesuing command from the host cornpu- 
ter 11 (YES at step 411). 

101381 If the result has shown deegreement (NO at 
step 422), it wa be Judged that tie key card 32 is InvaSd 
(the operator has no authority to perform the issuing 
procesaM^omtiteJuo^rtter* missus ImpossWe^om- 
mand incicating that tie issuing process is impo ssMa 
wlteserttotriehcetcoriputaTll (step 414) on recep- 
tion of the issuing command tnom the hoet computer 1 1 
(YES at step 413). 

[0139] On the other hand, in the CPU of the key card 
32, tie process is performed according to the flowchart 
shown in FIG. 20. When being activated by the operat- 
ing voltage from tie key caid reader/writer unH 31, tie 
type iden tificati on data stored in the Internal data mem- 
ory is sent to tie key card reader/writer unit 31 (step 
511). 

[01401 Thereafter, when the key cottate instruction 
data from the key card reader/writer unit 31 has been 
received (YES at step 512), the key data in the key col- 
late instruction data is coftated with the key data stored 
in the internal data memory (step 513). Then, tie result 
of the conation is sent to the key card reader/writer unit 
31 (step 514). 

[0141] Wrth the first modification, too. it is judged 
whether or not the card inserted by the operator is valid. 
Only when the resutt of the iudgmerrt riM shown that tie 
card is vaBd. tie issuing process wrth the issuing 
machine 21 is ellcwed. As a resutt an unautxroed per- 
son is prevented trom performing the issuing process 
SegaJty. which assures high security and reHabiay. 
[0142] Ne^asecondnxxWk»tionoftietrirderr*)od- 
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tmartf w* be w&mnmi. In t» second mocfiNcatton, r«qu«t instruction date w* be sent to the key card 32 

instead of the aforementioned judging means (6). judg- (step 431). 

ing means explained in Hem (6b) below is used as f une- {0146] When the random nuntoer data generated at 

tionaJ means the control unit 26 of the issuing machine the key card 32 on the basis of tie random number 

21 has: s instruction data is taken in (YES at slap 432). me ran- 
dom number data is enciphered according to a specific 

(6b) Judging meer»whk*tata» in the ty^ procedur a. The enciphered data is mart to the key card 

cation cate from the eard <** key card 32 or 32 (step 433). The sanding of the enciphered data 

another caid) teertad in the Key card reader/wrtter mate a request to the key card 32 tor mutual certrfica- 

unrt 31 when tie operating power supply voltage is to lion. 

timed on by the on operation ol tie power ewitch f0i47] Mutual certification is a metwd of mutually 

33 (when the apparatus is started) and judges the confirrning whether the other party is vaW by avowing 

type of the card. When the judged type is that of the the issuing machine 21 and key cart 32 to achieve 

key card 32 corresponolng to the iC card issuing processing according to predetermined procedures and 

apparatus, random number request brislruction data tff by judging whether the values after the processing 

to sent to toe key card 32. Then, in the key card 32. become equal 

specific random number data is generated and 10148] Thereafter, the two enciphered data items are 

enciphered. The random number data generated in coasted at the key card 32. H the result of the eolation 

the key card 32 is taken in bythecoi^ unit 26 a^ has shown coincidence (YES at step 434), tt wil be 

enciphered through the same procedure as thatin so judged that the key caed 32 is v*JW(t*e operator has tte 

the key card 32. Tha enciphered data is sent to the authority to perform the issuing process). From this 

key card 32. Then, tie key card 32 collates the judgment tie issuing process with the issuing machine 

enciphered degenerated by rtsetf with the end- 21 w* be permitted (step 412) on reception of tie issu* 

reared data supplied from the co Then. ing command from the host computer 11 (YES at step 

the result of tie cottaton is taken in by the control 25 411). 

unit 26. When tie result has shown that they coin- {0149] If tie reautt has shown rJsj^reernerrt (NO at 

ckfe. thejudgkigmearsiudgeethatthel^canj32 step 434). rtwfll be judged that the key card32 isinveid 

isvaJid. (the operator has no authority to perform the issuing 

process), from this judgment, an issue trnposstte corn* 

[0143] Purthsfmore. in the second modilcation. ao mand investing that the issuing process is tmpossWe 

instead of the aforementioned control means (1). con- will be sent to tf» host computer 11 (step 41 4) on recap- 

troi means e^pUuned in Itern (1b) betow is used as tunc- Jon of the Issuing cortwr^Jrom Jwhpst opmpuer 11 

tior»lrneerw trie CPU of toe keycap 32 has: (YES at step 413). 

fOlSO) On the other hand, in the CPU of the key card 

(lb) Control means which 6endG the type identifica- as 32. the process is performed according to the flowchart 

tton data in the interna* data memory to the key shown in FIG. 22. When being activated by the opera* 

card reader/writer unit 31 when being activated by ing voltage from the key card reeder/wmer unit 31, the 

the operating voltage from the key card CPU causes tie type identification data in the internal 

reader/writer unit 31. thereafter reads the random data memory to be sent to tie key card reader/writer 

number data from tha internal data memory, enci- *> unit 31 (step 521). 

phers the data when receiving the random number {0151] Thereafter, when the random number request 

request instruction data from the toy card instruction data from the key card readerAvrser unit 31 

reader/writer unit 31. ootteteethe enciphered data has been received (YES at step 522), tha random 

with the enciphered data sent from the key card number data in the internal data memory is sent to the 

reader/writer unit 31. and sends the resux of ths 49 key card reader/writer urit 31 (step 523) and Is end- 

conation to the key card reader/writer unit 31. phered according to a specific procedure (step 524). 

[0152] When toe enciphered data has been received 

10144) The oper at ion of the second modification hav- from the key card reactor/writer unit 31 (YES at step 

ing the above configuration wU be explained. FK3. 21 is 525). the enciphered data is cosated with tie enci- 

a flowchart to help expiatn the operation of the oontroJ so phered data created in the key card 32 (step 526). 

unit 26 of the issuing machine 21. As shown in FIG. 21. Then, the result of the cottatfon is sent to the key card 

the processes at step 431 and step 434 are executed in reader/wrher unit 31 (step 527). 

place of the processes at step 407 to step 410 in FK3. [0153] Wrth the second mocfflcaoon, too. a ts judged 

17. by mutual certification between the issuing mechine 21 

{0145] ^t^ card irtsenM in the key card reader/wTher ss and key card 32 whether or not the card inserted by t* 

unit 31 is the key card 32 con^spending to the IC card operator is vaid. Only when the result of the judgment 

issuing apparatus, not an employee identifi ca tion card has shown fiat the card is valid, the issuing process 

or a pass (Y£S at step 406), the random number ' with tie issuing rnachina 21 is aflowed. As a resutt, an 
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unauthorized parnn Is pr wanted from pe* running the 
issuing process illegally; which assures high security 
end refiaWHy. 

Claims 

1* An IC card issuing apparatus crwacterizad by 

comprising: 

■ control section (1 1) which include* rnsam tar 
creeling tC card instruction data terns necee- 
sary to write issue dale into an IC card (28) arid 
means tor sendtog me IG card instruction dele 
■erne colle cti ve l y; end 

an issuing section (21) which includes m e ans 
for nctojrtg me iv-* caro tnsuueoon oaxs seme 
sent coSectfvely from said control section and 
means for sequentially Inputting the held IC 
card instruction data Heme to said IC card (28) 
white verily ing the response from seJd IC card 
(28). 

2. The tC card issuing apparatus acconfing to claim 1, 
characterized in met seJd control section (11) 
includes means for creating IC card inslrucoon data 
items nece ssa ry to write Issue data into said IC 
card (28). means for creating magnetic encode 
data and print data tor said IC card (28). and means 
for serving these data Hems colt actively to said 
issuing section (21), and 

said issuing section (21) includes means for 
holding the individual data Hems sent col ac- 
tively from said control section (1 1), means for 
sequentially inputting the IC card Instruction 
data Hems held in tie hoktng means to said IC 
card (28) while verifying the response from said 
IC card (28), means tor recording said mag- 
netic encode data held in said hotel ng means 
into said IC card (28). and means tor printing 
on said IC card (28) on me basis of said print 
data held in said holding mean* 

3. The IC card issuing apparatus according to daim 1 . 
characterized In mat said control means (11) 
includes means tor creating IC card instruction data 
Hems necessary to write issue data into said IC 
card (28). means tor creating response data said IC 
card (28) is to return when the IC card instruction 
data Hems are sequent afly inputted to said IC card 
(28), and means for sending these data Hems cc4- 
iecfcvely to said issuing section (21), and 

said issuing section (21) includes means tor 
holding the indivktoei data Heme sent coftec- 
lively from said control section and means for 
sequentially inputting me IC card instruction . 
data Hems held in tie hoiefng meane to said IC 


card (28) whfle coiating the respo ns e data 
returned from said IC card (28) with the 
response data hetd in said holding means. 

5 4, An tC card issuing method characterized by com- 

prising: 

a first step which includes the step of creating 
IC card instruction data Hams ne c es sa ry to 
to write issue data into an IC card (28) and tie 

step of sending me IC card instruction data 
Hems ooBecDvety; and 

a second step which include* the step of hold- 
ing the IC card instruction data Hems sent coi- 
rs toctivefy Hi the first step and the step of 
sequentialy inputting the held iC card instruc- 
tion data Heme to said IC card (28) while verify- 
ing me response from said IC card (28). 

so 5* The IC card issuing method according to claim 4, 
characterized in mat said first step includes the stop 
of creating IC card instruction data Hems necessary 
to write issue data into said IC card 028), the step of 
creating magnetic encode data and print data tor 

6 said IC card (28). and the step of sending the s e 
data Hems collectively, and 

said second step includes me step of hofchng 
the MMduaf data Hems sent collectively to 

90 said first step, trie step of sequentially inputting 

me IV/ cstq rnsrjucoon oars name new m me 
hotefing step to said IC card (28) white verifying 
me^esponse from said IC card (28). the step of 
recording said magnate encode data held in 

as said hoidtog step into said IC card, and the step 

of printing on said fC card (28) on the basis of 
said print dele held in said hoidtog step. 

8, The C card issuing method acouuf ji g to daim 4, 
40 characterized to that said first step includes me step 
of creating IC card instruction data Hems necessary 
to write issue data into said IC card (28). the step of 
creating response data said IC card (28) is to rttum 
when the IC card instruction data Hems aresequen- 
46 flatly inputted to said IC card (28), and the step of 
sending these data Hems cofi actively and 

said s econd step includes me step of hol di ng 
the data items sent collectively to said first step 

so and the step of sequentially iriputtng the IC 

card instruction data Hems held to said holding 
step to said IC card (28) while coflafing the 
response data returned from said IC card (28) 
wfti me response data held to said holding 

as step. 

7. An IC card Issuing apparatus characterized by 
oor uprising: 
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a control section (1 1 > which includes meant for 
selectively creating and sanding the externaly 
specified one of the IC card instruction data 
necessary to wnte issue data into an IC card 
(28). magnetic encode date for said IC card 
(28). and print data for said IC card (at); and 
an issuing section (21) which includes means 
for inputting the IC card instruction data sent 
from the control section to said IC card (28), 
means tor recording the magnetic encode data 
sent from said control section (1 1) into said (C 
card (28), and means for printing on said IC 
card (28) on the basis of the print data sent 
from said control section (1 1). 

a. The IC card issuing apparatus according to daim 7, 
characterized in tiat said control section (11) 
includes means for. by request for continuous issu- 
ing, creeling data not created by a selective data 
creating process. 

a. The IC card issuing apparatus according to claim 7, 
characterized in that said control section (11) 
includes storage means tor storing the contents of 
the selective data creating process as issue history 
and means for creeling uncreated data on the basis 
of the issue history stored In said storage means 
according to the continuous issuing request. 

10. The IC card issuing method according to claim 6. 
characterized in that 

said first step which includes the step of selec- 
tively creating the externaly specified one of IC 
card instruction data necessary to write issue 
data into said IC card (28). magnetic encode 
data tor said IC card (28), and print data for 
said IC card (28), and 

said second step which includes the step of 
inputting the fC card instruction data created in 
said first step to said IC card (2d), the step of 
recording the rnagrteic encode data created in 
said first step into said IC card (28), and the 
step of priming on said IC card (28) on the 
basis of the print data created in said first step. 

11. The EC card issuing method according to daim 6. 
characterized in toai said first step includes the step 
of. by request for continuoue issuing, creating data 
not created by a selective data creating process. 

12. The IC card issuing method accorcfing to daim 6, 
characterized in that said first step includes the step 
of storing tfie contents of the selective data creating 
process as issue history and the step of creating 
uncreated data on the basis of the issue history 
stored in said storing step accorolrtg to the continu- 
ous issuing request 


13. An IC card issuing apparatus characterized by 
ccwito rising: 

a control section (21) for creating data neces- 
5 ssry to write issue data into an IC card (28): 

and 

an issuing section (21) which executes tie 
process of issuing said IC card on the basts of 
the data created at said control section and 

to which includes Judging means for judging 

whether or not the rnedium (32) the operator 
has at the start-up of the IC card issuing appa- 
ratus is valid, and control means for permitting 
said issuing process when the Judging means 

75 has judged mat the mectium is vaid. 

14. The IC card issuing apparatus according to daim 
13. characterized in that said Judging means 
includes means for taking in medium certification 

so data stored tn said rneckim (32), coasting this with 
medium certification data previously stored in said 
issuing section (21). and Judging mat said rrteoSum 
(32) is valid whan the result of the eolation has 
shown coind denes 

as 

15. The IC card issuing apparatus according to daim 
13. characterized in that said judging means 
tndudee means tor tatting In type IdentihoaSondata 
stored in said medium (32) and Judging the type of 

30 tte medium (32) and means for taking in medium 
certification data stored in said rnedium (32) when 
S*e Judging means has Judged feat said rnectum 
(32) is an identification mecfium corresponding to 
tie iC card issuing apparatus, coBating the medium 

35 certification data with medium certification data 
previously stored in said issuing section (21). and 
judging fttat said medum (32) is vaftd when the 
result of the collation has shown coincidence. 

40 16, The IC card issuing apparatus accord in g to daim 
13. characterized in that said fudging means 
includes means for sending key coiata instruction 
data to said medium (32) and causing said rnedkim 
(32) to collate the key data in said key collate 

4s instruction data with the key oats previously stored 
in said medium (32). and judging means for taking 
in the result of the collation from said medium (32) 
and judging that satd rnedium (32) is valid when the 
result has shown coincidence. 

so 

17. The IC card issuing apparatus according to daim 
13. characterized in that said judging means 
indudes means for taKng in type ide nti f icat ion data 
stored in said mecSum (32) and judging the type of 
as the medium (32), means for serving key collate 
instruction data to said mecium (32) when the judg- 
ing means has judged that said rnectium (32) is an 
identification medium corresponding tothe fC card 
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netting apparatus and earning said mecftum (32) to 
coiat* the key data in said key ooftata instruction 
data wfto tha key data previously storad in said 
medium (32), and means tor tatang in tie rasuft of 
tha conation from said mocSum (32) and judging 5 
that said medium (32) la vafid whan tha rasult has 
shown oo ind danca. 

IS. Tha tC card issuing apparatus according to daim 
13, characterized in that said judging means 10 
includes maans lor sanding random number 
request instruction data to said medium (32) and 
causing said medium (32) to generate random 
number data and encipher tha random number 
data, means lor taking in the generated random 15 
number data, enciphering the data, and sending the 
enciphered data to said medium (32). means for 
causing said medium (32) to collate the enciphered 
data sent to said medium (32) with tm enciphered 
data generated in said medium (32), and judging so 
maans for taking in tha result of the collation from 
said rnec3unr (32) and judging that said medium 
(32) is valid whan tha result has shown coinci- 
dence. 

25 

19. Tha IC card issuing apparatus according 10 claim 
13. characterized in that said judging maans 
includes means for taking in type identification data 
stored to said medhim (32) and judging the type of 
the mecSum (32), means tor sending random so 
number request instruction data to said medium 

Ill ■ II ll 1 11 T — ' - - - - ■ f- - — ' -« - E — * 

\<sc} wnen ure {uoginy means nas fuooaci inoi sata 
medium (32) is an identification medhim conre- 
spond rn g to the JC card issuing apparatus and 
causing said medium (32) to generate random ss 
number data and encipher the random number 
data, moons for taking in tha generated random 
number data, enciphering the data, and sending the 
enciphered data to said medium (32), means tor 
causing said mecflum (32} to coftate the e nciphered « 
data sent to said medium (32) with toe enciphered 
data gener at e d in said mecflum (32), and maans tor 
taking in the result of toe cotfatton from said 
medium (32) and judging that said medium (32) is 
valid when tie reeutt has shown coincidence. 46 
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